Objective: The aim of this study was to estimate the prevalence of Type D personality and assess the relationship between this personality type and self-efficacy/social support in Chinese patients with type 2 diabetes mellitus (T2DM). Patients and methods: From January 1, 2014, to July 31, 2014, 532 consecutive patients with T2DM were recruited from two hospitals in Guangzhou, China. The participants completed questionnaires containing questions about sociodemographic characteristics, Type D personality, self-efficacy, and social support scales, and their medical records were reviewed for additional data. Results: Of the 532 patients, 18.2% had Type D personality. Patients with this personality type reported significantly lower levels of self-efficacy (P,0.001), total social support (P,0.001), subjective support (P,0.001), and support utilization (P=0.003), but similar level of objective support (P=0.314), compared to those of patients without Type D personality. Negative affectivity and social inhibition, two intrinsic traits of Type D personality, negatively correlated with self-efficacy and social support scores. Type D personality was significantly associated with less self-efficacy and social support (P,0.001), controlling for other sociodemographic factors. Glycosylated hemoglobin (HbA1c) levels were significantly higher in T2DM patients with Type D personality than in patients with non-Type D personality. Conclusion: This study provides new evidence linking Type D personality with self-efficacy, social support, and poor glycemic control, highlighting the special need for care among T2DM patients with Type D personality.
Introduction
Diabetes is often accompanied with psychological distresses. There is a significantly higher prevalence of depression in patients with type 2 diabetes mellitus (T2DM) than in the general population, 1, 2 and their depressive symptoms have high rates of recurrence and chronicity. 3 Furthermore, psychological disorders affect treatment choices, self-management, and short-and long-term outcomes in these patients. 4 It is, therefore, vitally important to account for psychological factors in diabetes care.
Patient self-efficacy and social support are two concepts central to the psychological aspects of diabetes care. Patient self-efficacy is defined as the belief in one's capabilities to organize and execute the courses of action required to produce given attainments.
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shao et al self-management behaviors in diabetes, including control of dietary habits, exercise, blood sugar testing, and medication compliance. 7, 8 The evidence appears to be consistent that self-efficacy directly and indirectly influences diabetic therapeutic effectiveness and prognosis.
Social support is defined as the assistance received from others, which is a known buffer of psychological distress. [9] [10] [11] [12] It is measured in three dimensions: subjective support, objective support, and support utilization. Subjective support is the level of support a person perceives, objective support is the level of support available, and support utilization is a measure of support used by the person. Previous studies showed that patients with lower levels of social support had poorer general health than those with higher levels of social support, 9 and, among persons with diabetes, higher levels of social support were associated with better diabetes self-care behaviors, such as following a diabetes diet plan, caring for feet, exercising, monitoring blood glucose, 10 and adhering to treatment.
11 In addition, a high level of social support could mitigate the negative impact of cognitive impairment on glycemic control. 12 Type D personality has been recognized as a risk factor for a wide range of diseases. 13 Type D personality is the interaction of two stable personality traits: negative affectivity (NA), which is the tendency to experience negative emotions across time and situations, and social inhibition (SI), which is the tendency to inhibit the expression of emotions. Patients who score high on NA frequently report feelings of dysphoria, worry, and tension, and patients who score high on SI tend to avoid negative reactions from others. 14, 15 Type D personality captures these two key personality traits and could be considered a potent and easier alternative scale to understand care for patients with diabetes and other diseases for which psychological factors play important roles.
Previous studies showed that Type D personality was predictive of poor health outcomes in patients with cardiovascular disease, 13, [15] [16] [17] along with an increased risk of vital exhaustion 18 and increased odds of impaired health status. 19 However, research on the association between Type D personality and T2DM has been limited. Our review found only four studies of relevance. Nefs et al 20, 21 found that T2DM patients with Type D personality experienced less social support and more stressful life events, loneliness, depressed mood, anhedonia, and anxiety. Milicevic et al 22 found that T2DM patients with Type D personality were less compliant with visits to primary care physicians. Li et al 23 discovered that Type D personality predicted poor medication adherence in T2DM patients. More studies are needed to understand the impact of Type D personality in relation to other important sociopsychological factors in T2DM patients, such as self-efficacy and social support.
In this study, we tried to estimate the prevalence of Type D personality in a sample of Chinese patients with T2DM and assess the relationship between Type D personality and self-efficacy/social support. By establishing a link between Type D personality and the two well-established and wellresearched sociopsychological concepts (ie, self-efficacy and social support), we intended to understand this personality type in the context of diabetic patients and study how to use this information to implement adequate diabetic care.
Patients and methods settings and participants
The study was approved by the ethics committee of Guangdong General Hospital. Consecutive participants were recruited among the outpatients and inpatients who visited the endocrine clinics of two of the largest hospitals in Guangzhou City, Guangdong, between January 1, 2014, and July 31, 2014. The participants were provided with both written and oral information regarding the study and were informed that they were free to withdraw from the study at any time.
The following inclusion criteria were applied to the study participants: the patients 1) who were diagnosed as having T2DM according to the American Diabetes Association (ADA) criteria (2010); 2) who had been receiving diabetic treatment for .1 year; 3) who had no concurrent malignant tumor, type 1 diabetes, gestational diabetes, vision impairment due to complications, limited physical activity due to advanced renal failure, or acute complications; 4) who were local Chinese inhabitants; 5) who were at least 18 years of age; and 6) who were able and willing to complete the questionnaire alone.
Data and measures
Once recruited and having provided written consent to participate, the subjects were first asked to complete the general questionnaire containing sociodemographic data in a quiet environment, and then three-scale questionnaires (ie, personality, social support, and self-efficacy scales) under the guidance of trained professionals according to the standard instructions of each scale. There was no mandatorily stipulated time for completing the scale. The patient's medical records were reviewed to retrieve additional information on medical conditions and treatment history. Glycosylated hemoglobin (HbA1c), an integrated marker of glycemic control, was obtained from their medical records if it was measured in the past 3 months; otherwise, blood samples were taken 
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Type D personality predicts self-efficacy and social support after the patients completed the questionnaires, and HbA1c was tested in the laboratories of the participating hospitals.
We used Type D Scale (DS14) 14 to assess Type D personality. There are 14 items in the DS14, covering two domains, NA and SI. The former includes item 2 (I often make a fuss about unimportant things), item 4 (I often feel unhappy), item 5 (I often feel irritated), item 7 (I take a gloomy view of things), item 9 (I am often in a bad mood), item 12 (I often find myself worrying about something), and item 13 (I am often down in the dumps). The latter includes item 1 (I make contact easily when I meet people), item 3 (I often talk to strangers), item 6 (I often feel inhibited in social interactions), item 8 (I find it hard to start a conversation), item 10 (I am a closed kind of person), item 11 (I would rather keep other people at a distance), and item 14 (When socializing, I do not find the right things to talk about). The responses are measured on a 5-point Likert scale ranging from 0 (false) to 4 (true). Each of the two subscales includes seven items, with a total score ranging from 0 to 28. A patient was determined to have Type D personality if both subscales score 10 points or higher.
Both subscales have been shown previously to be internally consistent (Cronbach's α=0.88 and 0.86 for NA and SI, respectively).
14 The Chinese version of the DS14 scale has been tested previously and found to have a similar level of internal consistency (Cronbach's α=0.90 and 0.85 for NA and SI, respectively). 24 We used the self-efficacy scale designed by Lorig et al 25 at Stanford University during their research of self-management behavior in patients with chronic diseases. It contains six items reflecting the multiple aspects of self-efficacy in patients with chronic diseases, including emotional control, communication with doctors, symptom management, and role function. Each item is scored from 0 (no confidence at all) to 9 (full confidence). The average score of the six items indicates the level of self-efficacy, with a higher score reflecting better self-efficacy. The Cronbach's α value of this scale was previously estimated at 0.89. 25 We used the 10-item "Social Support Rating Scale" to assess a patient's social support. 26 This scale includes three subscales: subjective support (four items), objective support (three items), and the utilization of support (three items), with items scored on either yes-no or 4-point Likert scale. Objective support score is the sum of scores from items 2, 6, and 7, subjective support score is the sum of scores from items 1, 3, 4, and 5, support utilization score is the sum of scores from items 8, 9, and 10, and the total social support score is the sum of scores across all 10 items. A higher summary score indicates stronger social support. A study showed that the Cronbach's α of this instrument is between 0.825 and 0.896. 27 
statistical analysis
Data were entered into a database using EpiData 3.1 software. Simultaneous data entry was carried out by two persons (hospital staff or graduate students) with data entry experience, and the consistency check function of the EpiData software was used to ensure accuracy. Once the data were collected and entered into the computer, the Cronbach's α values were calculated to assess the internal consistency of the three scales used. Differences in the sociodemographic characteristics between patients with Type D and non-Type D personalities were compared using the unpaired, two-sided t-test (for continuous variables) and the chi-square test (for categorical variables). Bivariate analyses, including the t-test and correlation analysis, were used to assess the relationship between Type D personality and self-efficacy/social support scores. Finally, regression analyses were conducted to examine the relationship between Type D personality and self-efficacy/social support while controlling for confounding sociodemographic characteristics. A P-value of ,0.05 was considered statistically significant. All statistical analyses were performed using SPSS 15.0 (IBM, Armonk, NY, USA) for Windows.
Results
Three-quarters of the participants were recruited from the outpatient departments of the two hospitals. Most of the participants were elderly, female patients. Of the 532 patients in the sample, 97 (18.2%) had Type D personality. Table 1 lists the sociodemographic characteristics of the patients with and without Type D personality. Overall, there were no significant differences in the distributions of age, gender, education, body mass index (BMI), family size, and income between the two groups, even though the groups with the highest education, largest family size, and highest income appeared to have the lowest percentages of Type D personality. Notably, patients with Type D personality had significantly higher levels of HbA1c than those without Type D personality.
The Cronbach's α values were 0.88 and 0.77 for the two Type D personality subscales, NA and SI, respectively, and 0.89 and 0.60 for self-efficacy and social support scales, respectively. These assessments based on the collected data demonstrate good internal consistency for all three scales in this study. 
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shao et al significantly lower scores in self-efficacy, total social support, subjective support, and support utilization than patients without Type D personality, but objective support score did not significantly differ between the two groups. Table 3 further reveals the correlations between the various sociodemographic characteristics, NA, SI, self-efficacy, 
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Type D personality predicts self-efficacy and social support and social support. As shown in the table, total social support and subjective support significantly correlated with age and NA, but negatively correlated with SI. Objective support also positively correlated with age and negatively correlated with SI. Support utilization showed a strong negative correlation with SI. Table 4 presents the findings of the regression analysis. Controlling for other characteristics, patients with Type D personality reported significantly lower self-efficacy and social support. In addition, patients who were older, had smaller family size, and had lower income had significantly lower social support, but such characteristics were not significantly associated with self-efficacy.
Discussion
In this study, we found that 18.2% of the T2DM patients had Type D personality. This rate is lower than previously reported for healthy Chinese adults (31.9%) and Chinese patients with coronary heart disease (31.4%). 24 It is likely that our convenience sample underestimates the prevalence of Type D personality among Chinese patients with T2DM. It is also likely that, because the participants in our study were more advanced in age and had higher educational levels than the average Chinese individuals, they may be more capable of dealing with their emotional problems, causing them to under-report NA and SI.
The current study shows that the presence of Type D personality did not vary significantly by sociodemographic characteristics, which is consistent with the results from previous studies. 14, 18, 20 This finding supports the general theory that Type D personality is an inherent personal trait and does not vary according to sociodemographic factors. 28 As given in Table 1 , HbA1c levels were significantly higher in the patients with Type D personality than those with non-Type D personality. Blood glucose is an important factor influencing diabetes progression, as evidenced by several previous studies. One prospective study showed that poor blood glucose control led to diabetic nephropathy and diabetic retinopathy. 29 A study conducted at 215 collaborating centers in 20 countries from Asia, Australasia, Europe, and North America showed a one-fifth reduction in renal complications resulted from intensive control of glucose. 30 Another study found that, in T2DM patients with blood glucose controlled to the normal level, complications of the eyes and renal injury decreased by 76% and 35%-56%, respectively, and the incidence of microalbuminuria decreased by 33%. 31 Stratton et al 32 estimated that, for every 1% reduction in HbA1c, the risk of complications decreases by 21%, the incidence of myocardial infarction decreases by 14%, the incidence of microvascular complications decreases by 37%, the incidence of major vascular complications decreases by 40%, and the diabetes-associated mortality rate decreases by 21%. Most recently, van Dooren et al 33 showed that Type D personality was associated with higher HbA1c levels. In short, T2DM patients with Type D personality are more likely to have poor glycemic control and, therefore, are at a higher risk of complications and mortality.
Overall, the results of our bivariate and multivariate analyses confirmed our hypothesis that Type D personality predicts lower levels of self-efficacy and social support among T2DM patients. In other words, patients who were classified as having Type D personality experienced lower levels of self-efficacy and social support.
Thus far, only a few studies have specifically investigated the connection between Type D personality and self-efficacy. Mikkelsen and Einarsen 34 showed that self-efficacy is significantly associated with NA, worry, irritability, coercion, and 14, 20 and the relationship between this type of personality and depression has been clearly established. 17, 35 Therefore, it is likely that the feelings of NA cause such individuals to believe that they lack the confidence, strength, or patience to take control of their diabetic condition and implement appropriate care, and, as a result, they would score lower in self-efficacy. More recent studies revealed that self-efficacy mediated the relationship between Type D personality and physical activity, 36 and the relationship between Type D and medication adherence. 37 Our findings are consistent with these previous studies and highlight the negative impact of Type D personality on patient self-efficacy in controlling their medical conditions.
Our findings regarding the lower social support expe rienced by Type D patients are also in line with the literature. [38] [39] [40] One of the defining features of Type D personality is inhibitions in social interaction and acquisition of social support. This study revealed that patients with Type D personality reported significantly lower levels of subjective support and less support utilization, but similar level of objective support, compared to those of other patients. This finding suggests that, because of SI, patients with Type D personality perceive lower social support (ie, subjective support) and are, therefore, less likely to use such support (ie, support utilization), even though the social support from their families, friends, neighbors, colleagues, and communities available to them is the same as that for other patients.
This study has some limitations. First, the study sample was not representative of Chinese patients with T2DM and the sample size was small. Therefore, our results should not be generalized to the normal population of patients with T2DM or to patients with other chronic conditions in China. In addition, our assessments were based on patient self-reports; therefore, our findings may be subject to various reporting biases.
Conclusion
The results of the current study indicate that Type D personality is predictive of reduced self-efficacy and social support among patients with T2DM in China. Because selfefficacy and social support play important roles in treatment compliance and self-care, our study highlights the special needs in diabetes patients with Type D personality and extra efforts needed to ensure sufficient patient follow-up and management to achieve long-term glycemic control and prognosis on par with patients with non-Type D personality.
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